B R (R 830
148 AEROSPACE SHANGHAI (CHINESE &. ENGLISH) 55 39 4 2022 R4S 6 M

ARBEGEOEBERFFTEENENAESIEES N

MR A KB, TR APl
(b B % AR 8155 $4L T 2 B AR, 4L 100094)

B OB ANTAXAZINATEZ AWB LI, EMEB AR MR —BRAHZEREA RS
LT , HITTEEF SRR, 2WEREN  RADAKRGARTSFERES ZIFBTTE
HEMER THEGREBARE IR ESEBOE Ay, FAMAEELHRLTER  AEBEI R EZL TR
L, FEMMSMIBELERAH50.84~—11.89°C, AR BT ZHMMRBEZR, AP TEHREER—Z
BRFRS, 2L, REBRRGAMEL TIBRBARENT oM ERR—BREFTHATHRABRLERIES
B25°C, AMEANPIHEMEHERZAAL3mm, RALALELEMBE AN ITEL L A —FEMN
BB 2N EBNERCEZBRLENAHFHENERETR MAIFLE,

KB BEEE; KRR FTHE(GEO); 258 AoHh; hhmsd; ARELE(FEM); 4644t

FESES: V11 MR ARG A DOI: 10.19328/j.cnki.2096-8655.2022.06.018

Thermo-mechanical Deformation Analysis of the Powered-Flight Phase of Large

GEO Communication Plateform

TAO Jiasheng, LIN Xiaoxiong, WANG Haopan, ZHONG Hongxian
(Institute of Telecommunication Satellite, China Academy of Space Technology, Beijing 100094, China)

Abstract: In order to enhance the anti-risk capacity of high-figure large communication satellites, the thermo-
mechanical properties of the satellite platform are analyzed under the extreme thermal environmental conditions and
unusual launching procedure. The results indicate that the adopted finite element analysis model for three-dimensional
(3D) plates can well reveal the structural deformation of the satellite platform. The thermal deformation is only a small
amount of the thermo-mechanical deformation within the powered-flight phase, and the proportion of the thermal
deformation decreases while the proportion of the thermo-mechanical deformation increases with the powered-flight
phase. The temperature obtained by the platform thermal analysis ranges from —11.89 “C to 50.84 °C, which is within
the limit temperature requirement, indicating that the platform can keep operation under the temperature condition.
However, the temperature obtained by the thermal analysis under a given extreme thermal environmental condition is
about 25 °C higher than that obtained by the thermal balance test under a general condition. The maximum thermo-
mechanical deformation of the platform is 1.73 mm, which is within the structure strength requirement of the satellite,
indicating that the satellite platform can keep operation under the structure condition. However, it should be noted that
the structural deformation result is near the partial deformation demand of the structure.
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distribution;; thermo-mechanical deformation; finite element method (FEM) ; composite
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Fig. 1 Illustration of the W6A satellite
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Fig. 2 Communication satellite Asia-Pacific-9 of China

2 RABEFEWAERTEE

[l A &b R 2R 3 {5 10 A ) e 2R A gk R R 5
TR QB 3 s o A1 S 2R 7 H A 1R R 7 £ 2R
ik 52 1 57 e 55 52 B B RE, R O3 B I 0 S AE SR AR
Fattb AL ECR G &R BT E S
R P AR AR AR e BRI 5 B R e s G 6
o AR RN % — R 52 R
G, H 2 R I M 4l SR i 22 o A SCR AT R DT AR 7
FERE B Ay EROCTE XN 4, R T 3D il Al A 45 -
Fr¥g A b B, DU B 4 1) S e 5 45 A AR B 1
I o PO HT R AR I R B 1.

FAABHR
JIR S5 ARAX AR

KRR
iR 55 A AR

B3 BEIEFRITER
Fig.3 Finite element model of the communications

satellite
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Tab.1 Linear expansion coefficients of the main

structural materials
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Fig.4 Communication satellite inside the fairing
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Fig.5 Simplified temperature curve inside the fairing
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Tab.2 Limitload of the powered-flight phase
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Fig. 6 Temperature distribution of the platform when the

fairing is being thrown

4.1.2 FE&WHEH

e b3 aE 5 A F 6 A B gl SRR A 1, R
AT BRIC o B 7 1%, BE— 2 0 5 B9 VR IE 347 43
B, ARAFAE AN A 7 FR o

AF I / mm
0.185
I0.169

B7 WMENNEERTE
Fig.7 Thermal deformation of the platform when the
fairing is being thrown
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Fig.8 Thermo-mechanical deformation of the platform

when the fairing is being thrown
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Fig. 9 Thermo-mechanical deformation of the service

module plate when the fairing is being thrown
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Fig. 10 Thermo-mechanical

deformation of the
communication module plate when the fairing is

being thrown
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Fig. 11 Temperature distribution of the platform at the

moment of the satellite separation from the rocket
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Fig.12 Thermal deformation of the platform at the

moment of the satellite separation from the rocket
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Fig. 13 Thermo-mechanical deformation of the platform
at the moment of the satellite separation from

the rocket
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Fig. 14 Thermo-mechanical deformation of the service
module plate at the moment of the satellite

separation from the rocket
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Fig. 15 Thermo-mechanical deformation of the

communication module plate at the moment of the

satellite separation from the rocket
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